A new numerical method for semiconductor device simulation is presented. The The new numerical technique has been tested on the 1-D drift-diffusion model of a p-i-n diode for reverse and forward biases. Distributions of b, n and p have been calculated using the AD method on a coarse large-scale grid and then in parallel small-scale grid sections. The AD results agreed well with the results obtained with a traditional onegrid approach, while potentially reducing memory requirements with the new method.
INTRODUCTION
The numerical method, additive decomposition, has been successfully applied in mechanical and chemical engineering to Burgers' equation and the Navier-Stokes equations governing turbulent fluid flow by decomposing governing equations into large-scale and small-scale parts without averaging, e.g., [1] [2] [3] . The 
NUMERICAL EXPERIMENTS
As a first test, the new AD technique has been applied to the 1-D solution of the drift-diffusion transport equations of the p-i-n diode for reversebias and forward-bias conditions. The test p-i-n diode structure is presented in Figure 2 . As a computational platform, the PASSC semiconduc- tor simulation program [6] has been used, with extensive physical models included [7, 8] . In a similar manner, results for the reverse bias were calculated. As mentioned already, in this case, the space charge formation has been used as a measure of accuracy of results. Figure 4 shows the net charge (Q p-n + Na-Na) calculated on a non-uniform single grid (40 points in l-D) with the traditional method for the reverse bias VA:
1.0 V. The net charge distribution calculated only with the coarse large-scale grid (N 9) is presented in Figure 5a . After solving the smallscale equations in separate sections and adding the large and small components according to Eq. (4), the resulting space charge distribution (Fig. 5b) FIGURE 4 Net charge (Q p-n+ Nd-N,) for the reverse bias VA/ -1.0 V, calculated with the traditional method on one non uniform discretization grid.
[I net charge FIGURE 5 Net charge distributions for the reverse bias 1.0 V: a) results calculated using only the large-scale grid with 9 points uniformly distributed, b) results obtained using AD method after adding the large-scale and small-scale components (the thicker, circled grid lines correspond to the large-scale grid); note the good agreement with the reference results in was almost identical to the reference space charge distribution obtained with the traditional method (Fig. 4 ). While the current density for the reverse bias calculated using only the coarse large-scale grid is the same order as the reference solution (error below 36%), the local charge distribution is absolutely missing from large-scale solution (Fig. 5a) , and is updated only by adding the small-scale components (Fig. 5b) .
Here Figure 5 indicate that the space charge shows a "small-scale character", as it can be only calculated using a fine small-scale grid. These observations actually agree with the more rigorous analysis of the basic semiconductor equations using a singular perturbation approach [10] . There, it is concluded that if the Scharfetter-Gummel discretizetion [11] of the continuity equations is used (which is used also in our calculations), the current density can be calculated accurately even on a coarse discretization grid, virtually ignoring "layers", i. 
